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STRUCTURE FOR REALIZING 
INTEGRATED CIRCUIT HAVING SCHOTTKY 
DIODE AND METHOD OF FABRICATING 

THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional application of Us. appli 
cation Ser. No. 11/147,164, ?led Jun. 8, 2005, Which claims 
priority from Korean Patent Application No. 2004-41947, 
?led on Jun. 8, 2004, in the Korean Intellectual Property 
O?ice, the disclosure of each of Which is incorporated herein 
in its entirety by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Apparatuses and methods consistent With the present 

invention relate to an integrated circuit structure and fabricat 
ing the same, and more particularly, to an integrated circuit 
structure in Which at least one Schottky diode and a capacitor 
are integrally realiZed and fabricating the same. 

2. Description of the Related Art 
With the recent development of Wireless technology, Wire 

less identi?cation systems are used in a Wide range of appli 
cations such as a simple prepayment bus card, an admission 
ticket for a parking place, and an entrance card of a research 
institute. Wireless identi?cation systems basically perform 
their functions through exchange of radio frequency signals 
betWeen a Wireless identi?cation tag and a reader unit. That is, 
When the tag transmits basic data required for identi?cation to 
the reader unit, the reader unit receives and con?rms the basic 
data. The tag may be manufactured in various forms such as 
cards, stickers, adhesive, etc., in accordance With the conve 
nience of a user and the uses of the tag. 

Wireless identi?cation systems may be also applied for 
identi?cation for articles in addition to identi?cation for per 
sons. That is, When an object having a tag is a person, basic 
data may include a name, date of birth, identity, quali?cation, 
etc. Further, When the object having the tag is an article, the 
basic data include a type, date of manufacture, manufacturer, 
place of origin, etc. 

In the meantime, Wireless identi?cation systems may be 
classi?ed into active Wireless identi?cation systems and pas 
sive Wireless identi?cation systems according to methods for 
operating an integrated circuit (IC) included in a tag. The 
active Wireless identi?cation system operates the IC by means 
of a battery included in the tag. The passive Wireless identi 
?cation system induces induced current by means of mag 
netic Wave transmitted from a reader unit and operates the IC. 
In general, the passive Wireless identi?cation system is used 
because a light Weight tag may be manufactured due to the 
non-existence of a battery. 

FIG. 1 is a block diagram shoWing the general construction 
of a passive Wireless identi?cation system. Referring to FIG. 
1, a passive Wireless identi?cation system includes a tag 10 
and a reader unit 20. The tag 10 generally includes an antenna 
11, a recti?er 12, a controller 13, a memory 14 and a trans 
mission signal generator 15. 

The antenna 11 may be constructed by a coil made from 
predetermined conductive material. Accordingly, When mag 
netic Wave is received from the reader unit 20, the antenna 11 
generates induced current according to Faraday’s laW. The 
generated induced current is converted into constant voltage 
having a predetermined siZe by the recti?er 12 and operates 
the controller 13. 
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2 
The controller 13 extracts basic data stored in the memory 

14. Then, the controller 13 controls the transmission signal 
generator 15 so as to modulate the basic data and generate 
radio frequency signals. 
The generated radio frequency signals are transmitted to 

the reader unit 20 through the antenna 11. Accordingly, the 
reader unit 20 demodulates the received radio frequency sig 
nals and con?rms the basic data. 

In order to convert input signals induced in the antenna 11 
into constant voltage, a recti?er may be constructed by means 
of a voltage doubler, etc. In such a case, When a general diode 
is used, detection ef?ciency for input signals having a loW 
poWer deteriorates due to the high forWard turn-on voltage of 
a p-n diode. In order to prevent the deterioration of such 
detection ef?ciency, research for using a Schottky diode hav 
ing a loW forWard turn-on voltage has been actively pursued. 
In particular, for recent use in various industry ?elds such as 
a physical distribution transportation system, a Wireless iden 
ti?cation system operating in a high frequency band has been 
developed. In such a Wireless identi?cation system, it is gen 
eral to fabricate a tag by means of a Schottky diode. 

Further, When a recti?er is constructed by means of a 
plurality of Schottky diodes and capacitors, the recti?er has 
an increased area, so that the tag 10 has an increased siZe. 
Therefore, it is di?icult to use the tag 10 in various industry 
?elds. In addition, leakage current generates in a combination 
process betWeen elements, so that voltage ef?ciency is 
reduced. 

SUMMARY OF THE INVENTION 

The present invention provides an integrated circuit struc 
ture and a fabricating method for the integrated circuit struc 
ture, Which can minimiZe the area of the integrated circuit 
structure and decrease parasitic component by integrally fab 
ricating an integrated circuit including at least one Schottky 
diode and a capacitor by means of semiconductor technology. 

According to an aspect of the present invention, there is 
provided an integrated circuit structure comprising: a sub 
strate including an N-type semiconductor doped With N-type 
impurities and a P-type semiconductor doped With P-type 
impurities; a ?rst conductive layer laminated on the substrate 
so that the ?rst conductive layer is electrically connected to 
the N-type semiconductor and the P-type semiconductor; a 
dielectric layer laminated on an upper surface of the ?rst 
conductive layer; and a second conductive layer laminated on 
an upper surface of the dielectric layer so that the second 
conductive layer forms a capacitor together With the ?rst 
conductive layer and the dielectric layer. 
The ?rst conductive layer combines With the P-type semi 

conductor to form a ?rst Schottky diode connected in series to 
a capacitor and combines With the N-type semiconductor to 
form a second Schottky diode connected in parallel to a 
capacitor. 
The integrated circuit structure may further include elec 

trodes electrically connected to the N-type semiconductor 
and the P-type semiconductor. 

According to another aspect of the present invention, an 
integrated circuit structure can be fabricated by means of an 
N-type substrate including a P-type semiconductor doped 
With P-type impurities. 

According to another aspect of the present invention, the 
integrated circuit structure may be fabricated using a P-type 
substrate including an N-type semiconductor doped With 
N-type impurities. 

According to another aspect of the present invention, there 
is provided a method of fabricating an integrated circuit struc 
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ture comprising: fabricating a substrate including an N-type 
semiconductor area and a P-type semiconductor area; lami 
nating a ?rst conductive layer electrically connected to the 
N-type semiconductor area and the P-type semiconductor 
area; laminating a dielectric layer on a surface of the substrate 
including the ?rst conductive layer, patterning the dielectric 
layer, and exposing predetermined portions of the N-type 
semiconductor area and the P-type semiconductor area; and 
laminating a second conductive layer on an upper surface of 
the dielectric layer laminated on the ?rst conductive layer, 
thereby forming a capacitor. 

The method of fabricating an integrated circuit structure 
may further comprise forming electrodes by laminating con 
ductive material on the exposed predeterminedportions of the 
N-type semiconductor area and the P-type semiconductor 
area. Further, electrodes and a second conductive layer can be 
integrally fabricated by laminating the same conductive 
material on the surface of a substrate and patterning the con 
ductive material. 

In the present invention, the fabricating the substrate com 
prises doping tWo areas of the substrate With N-type impuri 
ties and P-type impurities, respectively. Further, an integrated 
circuit structure may be fabricated by doping a predetermined 
area of an N-type substrate With P-type impurities or a pre 
determined area of a P-type substrate With N-type impurities. 

The ?rst conductive layer and the second conductive layer 
may be composed of metal, amorphous silicon or polysilicon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other aspects of the present invention Will 
become more apparent by describing in detail exemplary 
embodiments thereof With reference to the attached draWings 
in Which: 

FIG. 1 is a block diagram shoWing the general construction 
of a Wireless identi?cation system; 

FIG. 2 is a circuit diagram shoWing the general construc 
tion of a voltage doubler circuit used in a Wireless identi?ca 
tion tag constituting a Wireless identi?cation system; 

FIG. 3 is a vieW shoWing the construction of an integrated 
circuit structure according to an exemplary embodiment of 
the present invention; 

FIGS. 4A to 4D are vieWs of fabrication processes shoWing 
a method for fabricating the integrated circuit structure in 
FIG. 3 according to an exemplary embodiment of the present 
invention; and 

FIGS. 5 and 6 are sectional vieWs shoWing the construction 
of integrated circuit structures according to other exemplary 
embodiments of the present invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE INVENTION 

Hereinafter, exemplary embodiments of the present inven 
tion Will noW be described in detail With reference to the 
accompanying draWings. 

FIG. 2 is a circuit diagram of a general voltage doubler 
circuit capable of being used as a recti?er in a tag constituting 
a Wireless identi?cation system. Since the voltage doubler 
circuit can increase the voltage of an input signal by a factor 
of tWo, it is generally used in a recti?er, a detector, etc., of a 
high frequency receiver. 

Referring to FIG. 2, the voltage doubler circuit includes a 
serial connection of tWo circuits, that is, a clamp circuit 110 
and a peak recti?cation circuit 120. The clamp circuit 110 
includes a ?rst capacitor 111 and a ?rst Schottky diode 112, 
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4 
and the peak recti?cation circuit 120 includes a second 
capacitor 121 and a second Schottky diode 122. 

Accordingly, When an input signal is an alternating current 
voltage having an amplitude of :VP, an output voltage at a 
node n is clamped as a signal having an upperpeak of 2VP and 
a loWer peak of 0. That is, the input signal is charged in the 
?rst capacitor 111 in a negative voltage interval. Then, the 
voltage charged in the ?rst capacitor 1 1 1 and the input voltage 
are added and thus the clamped signal is outputted in a posi 
tive voltage interval. Such a Waveform is applied to the peak 
recti?cation circuit 120, so that a direct current voltage having 
a magnitude of 2VP is outputted from both ends of the second 
capacitor 121. 

FIG. 3 is a vieW shoWing the construction of an integrated 
circuit structure according to an exemplary embodiment of 
the present invention. Referring to FIG. 3, the integrated 
circuit structure includes a substrate 210, a ?rst conductive 
layer 220, a dielectric layer 230, a second conductive layer 
240, and electrodes 250a and 25019. The ?rst conductive layer 
220 and the second conductive layer 240 are formed of a 
conductive material including pure metal, mixed metal and/ or 
silicide. 
The substrate 210 includes predetermined areas doped 

With N-type impurities and P-type impurities. In such a case, 
the substrate 210 is formed of a pure single crystal material 
such as silicon or compound semiconductor. Accordingly, a 
doping Work of implanting impurity P, As, Sb, Bi, etc., Which 
has a valence of ?ve, into the predetermined area of the 
substrate 210 is performed, so that an N-type semiconductor 
211 is formed. Similarly, a doping Work of implanting impu 
rity B, Al, Ga, In, etc., Which has a valence of three, into the 
another predetermined area of the substrate 210 is performed, 
so that a P-type semiconductor 212 is formed. 
The ?rst conductive layer 220 is electrically connected to 

the N-type semiconductor 211 and the P-type semiconductor 
212. Accordingly, the ?rst conductive layer 220 is connected 
to the P-type semiconductor 212 to form the ?rst Schottky 
diode 112. As described above, the Schottky diode is manu 
factured by combining a semiconductor and a conductor. In 
such a case, the ?rst conductive layer 220 becomes a cathode 
and the P-type semiconductor 212 becomes an anode. 

Further, the ?rst conductive layer 220 is connected to the 
N-type semiconductor 211 to form the second Schottky diode 
122. In such a case, the ?rst conductive layer 220 becomes an 
anode and the N-type semiconductor 211 becomes a cathode. 
The dielectric layer 230 is laminated on a surface of the 

substrate 210 and an upper surface of the ?rst conductive 
layer 220. The dielectric layer 230 functions as dielectric 
betWeen both electrodes of the capacitor 110 and is manufac 
tured by means of a typical insulator such as SiO2 or Si3N4. 
The second conductive layer 240 is located on the upper 

surface of the dielectric layer 230 including the ?rst conduc 
tive layer 220 located beloW the dielectric layer 230. Accord 
ingly, the second conductive layer 240 forms both electrodes 
of the capacitor 110 together With the ?rst conductive layer 
220. 
As described above, the ?rst conductive layer 220 and the 

second conductive layer 240 may be composed of a material 
such as metal, amorphous silicon, polysilicon, etc. 

Further, the electrodes 250a and 25019 are formed on 
exposed portions of the N-type semiconductor 211 and the 
P-type semiconductor 212, respectively. Therefore, the ?rst 
Schottky diode 112 is connected to an external terminal 2 and 
the second Schottky diode 122 is connected to an external 
terminal 3. 

Accordingly, the integrated circuit structure according to 
an exemplary embodiment of the present invention forms one 
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integrated circuit, Which includes the ?rst capacitor 111, the 
?rst Schottky diode 112 in Which the ?rst capacitor 111 and 
the cathode portion are connected to each other, and the 
second Schottky diode 122 in Which the ?rst capacitor 111 
and the anode portion are connected to each other, etc., in the 
voltage doubler circuit shoWn in FIG. 2. 

FIGS. 4A to 4D are vieWs of fabrication processes showing 
a method for fabricating the integrated circuit in FIG. 3 
according to an exemplary embodiment of the present inven 
tion. Referring to FIG. 4A, the N-type semiconductor 211 and 
the P-type semiconductor 212 are formed in predetermined 
areas of the substrate 210, respectively. 

Next, as shoWn in FIG. 4B, conductive material is lami 
nated on the surface of the substrate 210 and then the lami 
nated conductive material is patterned, so that the ?rst con 
ductive layer 220 electrically connected to the N-type 
semiconductor 211 and the P-type semiconductor 212 is 
formed. The ?rst conductive layer 220 functions as one elec 
trode of the capacitor 110. Further, the ?rst conductive layer 
220 plays a role of forming the ?rst Schottky diode 112 and 
the second Schottky diode 122 together With the N-type semi 
conductor 211 and the P-type semiconductor 212. 

Next, as shoWn in FIG. 4C, the dielectric layer 230 is 
laminated on the entire surface of the substrate 210 and the 
?rst conductive layer 220 and then, the laminated dielectric 
layer 230 is patterned, so that predetermined areas 231 of the 
N-type semiconductor 211 and the P-type semiconductor 212 
are exposed. As Will be described later, exposed areas 231 are 
used in forming the electrodes 250a and 25019 by means of a 
conductive material. 

Next, as shoWn in FIG. 4D, the second conductive layer 
240 and the electrodes 250a and 25% are formed. In such a 
case, the conductive material is laminated on the entire sur 
face of the dielectric layer 230 and the exposed areas 231, and 
the conductive material is patterned, so that the second con 
ductive layer 240 and the electrodes 250a and 2501) can be 
simultaneously formed. Accordingly, the second conductive 
layer 240 forms both electrodes 250a and 25019 of the capaci 
tor 110 together With the ?rst conductive layer 220. 
When the integrated circuit as shoWn in FIG. 4D is ?nally 

formed, the second conductive layer 240 and the electrodes 
250a and 2501) can be connected to an external circuit for use. 
That is, the second capacitor 121 is connected betWeen the 
electrodes 250a and 250b, so that the integrated circuit can be 
used as a voltage doubler circuit. 

FIG. 5 is a sectional vieW shoWing the construction of an 
integrated circuit structure according to another exemplary 
embodiment of the present invention. Referring to FIG. 5, an 
N-type substrate 510 doped With N-type impurities is used 
instead of a typical silicon substrate. Accordingly, a P-type 
semiconductor 512 is formed in a predetermined area of the 
N-type substrate 510. Herein, the remaining portions exclud 
ing the N-type substrate 510 are identical to those shoWn in 
FIG. 3. That is, the integrated circuit structure includes a ?rst 
conductive layer 520 laminated on the N-type substrate 510 
and the P-type semiconductor 512, a dielectric layer 530 
laminated on a predetermined area of the N-type substrate 
510 including the ?rst conductive layer 520, a second con 
ductive layer 540 laminated on the upper surface of the dielec 
tric layer 530 to form a capacitor together With the ?rst con 
ductive layer 520, electrodes 550a and 55019 electrically 
connected to the N-type substrate 510 and the P-type semi 
conductor 512, respectively, etc. 

FIG. 6 is a sectional vieW shoWing the construction of an 
integrated circuit structure according to another exemplary 
embodiment of the present invention. Referring to FIG. 6, a 
P-type substrate 610 doped With P-type impurities is used, 
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6 
Which includes an N-type semiconductor 612 doped With 
N-type impurities. Similarly to the case of FIG. 5, since a ?rst 
conductive layer 620, a dielectric layer 630, a second conduc 
tive layer 640, electrodes 650a and 650b, etc., have the same 
construction and function as those in FIG. 3, a detailed 
description Will be omitted. 

Except for the substrates, fabrication of the integrated cir 
cuit structures of FIGS. 5 and 6 is identical to the fabricating 
method of FIGS. 4B to 4D. That is, in fabricating the sub 
strate, the integrated circuit structures in FIGS. 5 and 6 are 
different from the integrated circuit structure in FIG. 3 in that 
the integrated circuit structures of FIGS. 5 and 6 use the 
N-type substrate 510 and the P-type substrate 610, respec 
tively, and only predetermined areas in the substrates are 
doped With P-type impurities and N-type impurities, respec 
tively. Therefore, separate draWings and detailed descriptions 
regarding the fabrication method of the integrated circuit 
structures of FIGS. 5 and 6 Will be omitted. 

Such a voltage doubler circuit can be used in generating a 
driving voltage having a magnitude enough to operate the 
controller 13 from a Weak input signal in a Wireless identi? 
cation tag constituting a passive Wireless identi?cation sys 
tem. 

As described above, according to the present invention, a 
capacitor and plural Schottky diodes are fabricated as one 
integrated circuit, so that a recti?cation circuit can have a 
reduced siZe. Therefore, When the integrated circuit is used in 
a Wireless identi?cation tag constituting a Wireless identi? 
cation system, the tag can have a reduced siZe. Further, the 
length of a connection path betWeen elements is reduced, so 
that parasitic component can be prevented from occurring. 
Therefore, voltage el?ciency is improved. 

While the present invention has been particularly shoWn 
and described With reference to exemplary embodiments 
depicted in the draWings, it Will be understood by those of 
ordinary skill in the art that various changes and modi?ca 
tions in form and details may be made therein Without depart 
ing from the spirit and scope of the present invention. There 
fore, the spirit and scope of the present invention is de?ned by 
the folloWing claims. 

What is claimed is: 
1. A method of fabricating an integrated circuit structure 

comprising: 
forming a substrate including an N-type semiconductor 

area and a P-type semiconductor area; 

forming a ?rst conductive layer on the substrate, the ?rst 
conductive layer being electrically connected to the 
N-type semiconductor area and the P-type semiconduc 
tor area; 

forming a dielectric layer on a surface of the substrate and 
the ?rst conductive layer, and patterning the dielectric 
layer to expose predetermined portions of the N-type 
semiconductor area and the P-type semiconductor area; 
and 

forming a second conductive layer on an upper surface of 
the dielectric layer formed on the ?rst conductive layer, 
Wherein the second conductive layer, the ?rst conductive 
layer and the dielectric layer form a capacitor. 

2. The method as claimed in claim 1, further comprising 
forming ?rst and second electrodes of conductive material on 
the predetermined portions of the N-type semiconductor area 
and the P-type semiconductor area Which are exposed. 

3. The method as claimed in claim 1, Wherein the ?rst 
conductive layer and the P-type semiconductor area form a 
?rst Schottky diode connected in series to the capacitor, and 
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the ?rst conductive layer and the N-type semiconductor area 
form a second Schottky diode connected in parallel to the 
capacitor. 

4. The method as claimed in claim 1, Wherein the forming 
the substrate comprises doping tWo areas of the substrate With 5 
N-type impurities and P-type impurities, respectively. 

5. The method as claimed in claim 1, Wherein the forming 
the substrate comprises doping an area of an N-type substrate 
With P-type impurities. 

8 
6. The method as claimed in claim 1, Wherein the forming 

the substrate comprises doping an area of a P-type substrate 
With N-type impurities. 

7. The method as claimed in claim 1, Wherein the ?rst 
conductive layer and the second conductive layer are metal, 
amorphous silicon or polysilicon. 


